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VLJQLILFDQWO\KLJKHUWKDQSFSKSOVXJJHVWHGLQ+&0$OVRWKHDGMXVWPHQWIDFWRUIRUQXPEHURIODQHVZDVEDVHG
RQWKHDQDO\VLVRIWKHQXPEHURIODQHVDQGDGMXVWPHQWIDFWRUIRUODQHZLGWKREWDLQHGE\FRPSDULQJVDWXUDWLRQIORZ
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DOVRIDOOVVKDUSO\IRUDUHGXFWLRQLQWKHQXPEHURIODQHVDQGODQHZLGWK>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&KDQJTLDR6KDRDQG;LDRPLQJ/LX>@HVWLPDWHGVDWXUDWLRQIORZDWVLJQDOL]HGLQWHUVHFWLRQVLQ%HLMLQJE\YLGHR
FDPHUDV%DVHGRQWKHVXUYH\HGGDWDWKHFKDUDFWHULVWLFVRITXHXHGLVFKDUJHKHDGZD\VDQGWKHHVWLPDWLRQPHWKRGRI
VDWXUDWHGIORZUDWHDUHVWXGLHG,W LVIRXQGWKDW WKHDYHUDJHYDOXHRITXHXHGLVFKDUJHKHDGZD\VLVJUHDWHU WKDQWKH
PHGLDQYDOXHDQGWKDWWKHVNHZQHVVRIWKHKHDGZD\VLVSRVLWLYH1RUPDOGLVWULEXWLRQWHVWVZHUHFRQGXFWHGEHIRUHDQG
DIWHUDORJWUDQVIRUPDWLRQRIWKHKHDGZD\V7KHJRRGQHVVRIILWWHVWVKRZHGWKDWIRUVRPHVXUYH\HGVLWHVWKHTXHXH
GLVFKDUJHKHDGZD\VFDQEHILWWHGE\WKHQRUPDOGLVWULEXWLRQDQGIRURWKHUVXUYH\HGVLWHVWKHKHDGZD\VFDQEHILWWHG
E\ ORJQRUPDO GLVWULEXWLRQ$FFRUGLQJ WR WKH TXHXHGLVFKDUJHKHDGZD\FKDUDFWHULVWLFV WKHPHGLDQYDOXH RI TXHXH
GLVFKDUJHKHDGZD\VLVVXJJHVWHGWRHVWLPDWHWKHVDWXUDWLRQKHDGZD\DQGDQHZPHWKRGRIHVWLPDWLRQVDWXUDWLRQIORZ
UDWHVLVGHYHORSHG>@
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FRPSULVHVRIWKHILUVWVL[WRWHQVHFRQGVRIWKHJUHHQSHULRGWKHPLGGOHLQWHUYDOLVWKHUHVWRIWKHJUHHQSHULRGZKLOH
VDWXUDWHGDQGWKHODVWLQWHUYDOLVWKHSHULRGDIWHUWKHHQGRIJUHHQ7KHQXPEHURIYHKLFOHVGHSDUWXUHVIURPTXHXHZDV
FRXQWGXULQJWKUHHGLIIHUHQWLQWHUYDOVIRUHDFKW\SHRIYHKLFOH,QWKHSUHVHQWVWXG\VDWXUDWLRQWUDIILFF\FOHVZHUH
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VDWXUDWLRQGLVFKDUJHKHDGZD\
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FRQVLGHUHGDWWKHIDUVLGHOHJVIURPWKHHQGRISHGHVWULDQODQHDQGDWWKHQHDUVLGHOHJVVLQFHWKHYHKLFOHVKDGVWRSSHG
LQIURQWRIWKHVWRSOLQHZDVFRQVLGHUHGEDVHGRQWKHIURQWEXPSHURIWKHYHKLFOHV$WHDFKIDUVLGHOHJHLJKWHHQDQG
DWHDFKQHDUVLGHOHJILIWHHQVDWXUDWLRQWUDIILFVLJQDOF\FOHVZHUHJDWKHUHGIRUKHDGZD\GDWD,QFDVHRIZLWQHVVLQJDQ\
RXWODZHGEHKDYLRXUDQGWKHLQWHUIHUHQFHRIWKHYHKLFOHVLQWZRFRQVHFXWLYHSKDVHVWKHGDWDZHUHQRWXVHG,QDGGLWLRQ
EHFDXVHRIWKHSUHVHQFHRIWKHSHGHVWULDQGXULQJWKHJUHHQSHULRGDQGSDUNLQJRIWD[LHVLQWKHDGMDFHQWVWRSVQRQLGHDO
IDFWRUVLQPLFURVFRSLFGDWDFROOHFWLRQZHUHRPLWWHG

7DEOH*HRPHWULFFKDUDFWHULVWLFVDQGWKHWLPHWDEOHRIWKHLQWHUVHFWLRQV¶WUDIILFOLJKWV
,QWHUVHFWLRQ
QXPEHU
7KHQXPEHU
RIIDUVLGH
ODQH
7KHQXPEHU
RIQHDUVLGH
ODQH
7KHZLGWK
RI)DUVLGH
3DVVLQJ
>P@
7KHZLGWKRI
1HDUVLGH
3DVVLQJ
>P@
&\FOH
'XUDWLRQ
>V@
*UHHQ7LPH
'XUDWLRQ
>V@
7KHQXPEHURIF\FOHVWDNHQ
0DFURVFRSLF
0LFURVFRSLF
)DUVLGH 1HDUVLGH
         
         
         
         
         
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5HVXOWVDQG'LVFXVVLRQV
7DEOHSUHVHQWV WKH UHVXOWVRI VDWXUDWLRQGLVFKDUJHKHDGZD\DW WKH LQWHUVHFWLRQVXQGHU VWXG\$W IDUVLGH OHJ WKH
DYHUDJHRIGLVFKDUJHKHDGZD\YDOXHVRI WKH VHFRQG WR ODVW YHKLFOHV DQG DW QHDUVLGH OHJ WKH DYHUDJHRIGLVFKDUJH
KHDGZD\YDOXHVRIWKHILIWKRUVL[WKWRODVWYHKLFOHVDUHFRQVLGHUHGDVVDWXUDWLRQKHDGZD\)RUFRPSDULQJWKHVDWXUDWLRQ
KHDGZD\ DW QHDUVLGH DQG IDUVLGH OHJV DIWHUPDNLQJ VXUH RI WKH QRUPDO GLVWULEXWLRQRI GDWD E\ WKH.ROPRJRURY±
6PLUQRY WHVW ,QGHSHQGHQW 6DPSOH 77HVW ZDV XVHG WR GHWHUPLQH ZKHWKHU WKHLU WLPH GLIIHUHQFHV DUH VWDWLVWLFDOO\
VLJQLILFDQWRUQRW
$FFRUGLQJWR,QGHSHQGHQW6DPSOH77HVWUHVXOWVOLVWHGLQWDEOHVDWXUDWLRQKHDGZD\GLIIHUHQFHVEHWZHHQQHDUVLGH
DQGIDUVLGHOHJVDUHVLJQLILFDQWDWDOOILYHLQWHUVHFWLRQVDWOHYHO

7DEOH$YHUDJHVDWXUDWLRQKHDGZD\YDOXHVDWLQWHUVHFWLRQVXQGHUVWXG\
,QWHUVHFWLRQ
1XPEHU
/HJ
7\SH
6DWXUDWLRQ'LVFKDUJH
+HDGZD\
39DOXH
7
,QGHSHQGHQW6DPSOH77HVW
:LWK&HUWDLQW\
 1HDUVLGH  3
7  0DMRU'LIIHUHQFH)DUVLGH 
 1HDUVLGH  3 
7  0DMRU'LIIHUHQFH)DUVLGH 
 1HDUVLGH  3 
7  0DMRU'LIIHUHQFH)DUVLGH 
 1HDUVLGH  3 
7  0DMRU'LIIHUHQFH)DUVLGH 
 1HDUVLGH  3 
7  0DMRU'LIIHUHQFH)DUVLGH 

$W WKH LQWHUVHFWLRQV XQGHU VWXG\ GXH WR ODFN RI D OHIW RU ULJKW WXUQ ODQH RQO\ RQH ODQH JURXS LV FRQVLGHUHG 7KH
PDFURVFRSLFDSSURDFKIRUHDFKVDWXUDWLRQSKDVHZDVUHSHDWHGDWWKHLQWHQGHGOHJDQGWKHUHODWHGVDWXUDWLRQIORZUDWH
ZDVFDOFXODWHGIRUYHKLFOHVSHUJUHHQKRXUSHUODQH7DEOHDQG)LJXUHSUHVHQWWKHDYHUDJHVDWXUDWLRQIORZUDWH
EDVHGRQWKHODQHZLGWKDWIDUVLGHOHJVDWWKHLQWHUVHFWLRQVXQGHUVWXG\XVLQJPDFURVFRSLFPHWKRG
$FFRUGLQJWR7DEOHDQG)LJXUHLWFDQEHREVHUYHGWKDWE\UDLVLQJWKHZLGWKRIWKHODQHWKHVDWXUDWLRQIORZUDWHLQ
PDFURVFRSLFDSSURDFKLQFUHDVHVVRWKDWWKHVHYDOXHVIRUWKHIDUVLGHODQHZLGWKEHWZHHQWRPUDQJHGIURP
 WR  SFXKUOQ UHVSHFWLYHO\ $OVR DW WKH LQWHUVHFWLRQ QXPEHU  GXH WR WKH QDUURZHGZLGWK RI WKH VWUHHW
SHUIRUPLQJWKHVKRUWGRXEOHVWRSVLQWD[LVWRSVWKHIUHTXHQF\DQGDPRXQWRIIULFWLRQVWKHYHKLFOHVKDYHZKHQHQWHULQJ
DQGH[LWLQJWKHWD[LVWRSVWUDIILFHIILFLHQF\DQGVDWXUDWLRQIORZUDWHDUHVLJQLILFDQWO\UHGXFHGLQWKLVOHJ
7DEOH7KHDYHUDJHVDWXUDWLRQIORZUDWHDWIDUVLGHOHJVXVLQJPDFURVFRSLFDSSURDFKEDVHGRQODQHZLGWK
,QWHUVHFWLRQ
QXPEHU
3DVVLQJ:LGWK
P
1XPEHURI/DQHV
P
/DQHZLGWK
P
VDWXUDWLRQIORZUDWH
YHKKUO
VDWXUDWLRQIORZUDWH
SFXKUO
     
     
     
     
     
7KHUHVXOWVRIFDOFXODWLQJVDWXUDWLRQIORZUDWHDWIDUVLGHOHJVXQGHUVWXG\XVLQJPLFURVFRSLFDSSURDFKDUHVKRZHGLQ
WDEOH)LJXUHSUHVHQWVWKHVDWXUDWLRQIORZUDWHXVLQJPLFURVFRSLFPHWKRGDWIDUVLGHOHJVEDVHGRQWKHODQHZLGWK
DWLQWHUVHFWLRQV$FFRUGLQJWR7DEOHLQWHUVHFWLRQQXPEHURQHZLWKDODQHZLGWKRIPKDVWKHORZHVWVDWXUDWLRQ
IORZUDWHDPRQJWKHUHDVRQVRIZKLFKLVWKHORZIDUVLGHOHJ¶VZLGWKRIWKLVLQWHUVHFWLRQ0RUHRYHULQWHUVHFWLRQQXPEHU
IRXUZLWKDODQHZLGWKRIPKDVWKHKLJKHVWVDWXUDWLRQIORZUDWH$WLQWHUVHFWLRQQXPEHUILYHGHVSLWHWKHZLGWKRI
PORZHUIORZUDWHVDUHREWDLQHGFRPSDUHGWRLQWHUVHFWLRQQXPEHUIRXU
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
)LJXUH6DWXUDWLRQIORZUDWHXVLQJPDFURVFRSLFDSSURDFKDWIDUVLGHOHJVRIWKHLQWHUVHFWLRQVXQGHUVWXG\

&RQVLGHULQJILJXUHVLPLODUWRPDFURVFRSLFPHWKRGWKHODQHZLGWKDIIHFWVWKHVDWXUDWLRQIORZUDWHRIIDUVLGHOHJV
LQPLFURVFRSLFPHWKRG7KHVDWXUDWLRQIORZUDWHLQPLFURVFRSLFDSSURDFKLVEHWZHHQWRYSKJSOIRUWKH
ODQHZLGWKWRP

7DEOH6DWXUDWLRQIORZUDWHDWWKHIDUVLGHOHJVXVLQJVDWXUDWLRQKHDGZD\PHWKRG
,QWHUVHFWLRQ
1XPEHU
3DVVLQJ
:LGWK
P
1XPEHURI
/DQHV
/DQH
ZLGWK
P
VDWXUDWLRQGLVFKDUJH
KHDGZD\V
VDWXUDWLRQIORZUDWH
YSKJSO
     
     
     
     
     

)LJXUH6DWXUDWLRQIORZUDWHXVLQJPLFURVFRSLFDSSURDFKDWIDUVLGHOHJVRIWKHLQWHUVHFWLRQV
7KHUHVXOWVRIFDOFXODWLQJVDWXUDWLRQIORZUDWHLQWKHQHDUVLGHOHJVXQGHUVWXG\XVLQJWKHPLFURVFRSLFDSSURDFKDUH
OLVWHGLQWDEOH)LJXUHSUHVHQWVVDWXUDWLRQIORZUDWHXVLQJPLFURVFRSLFDSSURDFKDWQHDUVLGHOHJVEDVHGRQWKHODQH
ZLGWKDWWKHLQWHUVHFWLRQV$FFRUGLQJWR7DEOHLQWHUVHFWLRQQXPEHURQHZLWKDODQHZLGWKRIPKDVWKHORZHVW



 
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/DQHZLGWK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VDWXUDWLRQIORZUDWHDQGLQWHUVHFWLRQQXPEHUIRXUZLWKDODQHZLGWKRIPKDVWKHKLJKHVWVDWXUDWLRQIORZUDWH
:KLOHDWWKHLQWHUVHFWLRQVWZRWKUHHDQGILYHGHVSLWHKLJKHUZLGWKVWKHIORZUDWHVDUHORZHUWKDQLQWHUVHFWLRQQXPEHU
IRXUDQGWKLVFRQGLWLRQOHDGVWRDGLIIHUHQWEHKDYLRXUIURPVDWXUDWLRQIORZUDWHDWIDUVLGHOHJV7KLVGLVRUGHUDQGODFN
RIFRUUHODWLRQEHWZHHQWKHODQHZLGWKDQGVDWXUDWLRQIORZUDWHVFDQHIIHFWLYHO\XQGHUVFRUHVWKHQHHGWRFRQVLGHURWKHU
HIIHFWLYHSDUDPHWHUVJHRPHWULFDQGWUDIILFFKDUDFWHULVWLFVRQVDWXUDWLRQIORZUDWHRIWKHQHDUVLGHOHJV,QILJXUH
VDWXUDWLRQIORZUDWHXVLQJWKHPLFURVFRSLFDSSURDFKLVEHWZHHQWRYSKJSOIRUWKHODQHZLGWKWRP

7DEOH6DWXUDWLRQIORZUDWHDWWKHQHDUVLGHOHJVXVLQJVDWXUDWLRQKHDGZD\PHWKRG
,QWHUVHFWLRQ
1XPEHU
3DVVLQJ
:LGWK
P
1XPEHURI
/DQHV
/DQH
ZLGWK
P
VDWXUDWLRQGLVFKDUJH
KHDGZD\
V
VDWXUDWLRQIORZ
UDWHYSKJSO
     
     
     
     
     

)LJXUH6DWXUDWLRQIORZUDWHXVLQJPLFURVFRSLFDSSURDFKDWQHDUVLGHOHJVRIWKHLQWHUVHFWLRQV
)LJXUHFRPSDUHVWKHYDOXHVRIVDWXUDWLRQIORZUDWHDWQHDUVLGHDQGIDUVLGHOHJVRILQWHUVHFWLRQVXQGHUVWXG\XVLQJ
PDFURVFRSLFDQGPLFURVFRSLFDSSURDFKHV,QWKLVILJXUHVDWXUDWLRQIORZUDWHVRIIDUVLGHOHJVLQPDFURVFRSLFDSSURDFK
DUHORZHUWKDQWKHFRUUHVSRQGLQJYDOXHVXVLQJPLFURVFRSLFDSSURDFK7KHUHDVRQRIWKLVGLIIHUHQFHLVHOLPLQDWLQJWKH
FDXVHVRIWKHGLVRUGHUSHGHVWULDQHQWUDQFHSDUNLQJRIWD[LHVDQGHWFRIWKHVDWXUDWLRQIORZUDWHLQFROOHFWLQJGDWD
XVLQJPLFURVFRSLFDSSURDFKZKLOHWKHPDFURVFRSLFDSSURDFKSUHVHQWVVDWXUDWLRQIORZUDWHLQLGHDOFRQGLWLRQV
7KHVDWXUDWLRQKHDGZD\YDOXHVLQPLFURVFRSLFPHWKRGDWIDUVLGHOHJVDUHORZHUWKDQWKHFRUUHVSRQGLQJYDOXHVDW
QHDUVLGHOHJVZKLFKOHDGVWRWKHKLJKHUVDWXUDWLRQIORZUDWHDWIDUVLGHOHJVFRPSDUHGWRQHDUVLGHOHJV7KHUHIRUHWKH
VDWXUDWLRQIORZUDWHVDWIDUVLGHOHJVDUHGLIIHUHQWIURPQHDUVLGHOHJVUDWHVGXHWRWUDIILFIORZEHKDYLRXUVDQG
FKDUDFWHULVWLFVILJXUH$OVRILJXUHSUHVHQWVWKHFRPSDULVRQRIWKHVDWXUDWLRQIORZUDWHDWQHDUVLGHOHJVLQSUHVHQW
DQGRWKHUVWXGLHV
,QILJXUHE\FRPSDULQJWKHVDWXUDWLRQIORZUDWHDWQHDUVLGHOHJVLQSUHVHQWDQGRWKHUVWXGLHVFRQGXFWHGLQWKHZRUOG
LWLVREVHUYHGWKDWWKHVDWXUDWLRQIORZUDWHVXQGHUPLFURVFRSLFDSSURDFKDWDOOQHDUVLGHOHJVRI5DVKFLW\DUHORZHUWKDQ
WKHUHVXOWVREWDLQHGE\RWKHUUHVHDUFKHUVH[FHSWIRUVWXGLHVFRQGXFWHGLQ,QGLD7KHUHDVRQPLJKWEHWKHWUDIILFIORZ
FKDUDFWHULVWLFV DQG GLIIHUHQW WUDIILF EHKDYLRXUV RI WKH GULYHUV LQ5DVK:LWK UHJDUG WR WKH HIIHFW RI ODQHZLGWK RQ
VDWXUDWLRQIORZUDWHWKHUHVXOWVRIOLQHDUDQGQRQOLQHDUUHJUHVVLRQDQDO\VLVRIWKHGDWDIRUQHDUVLGHDQGIDUVLGHOHJV
XQGHUWKLVVWXG\DUHSUHVHQWHGLQWDEOH7KHEHVWPDWKHPDWLFDOUHODWLRQVKLSREWDLQHGEDVHGRQ6SHDUPDQFRUUHODWLRQ
FRHIILFLHQW5ð)VWDWLVWLFDQGVLJQLILFDQFHSDUDPHWHUVLVSUHVHQWHGLQFROXPQRIWKHWDEOH7ZRSURSRVHGUHODWLRQV
FROXPQZLWKYDOXHV5DQG39DOXHIRUHDFKQHDUVLGHDQGIDUVLGHOHJVDUHSUHVHQWHGLQWDEOH
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
)LJXUH7KHFRPSDULVRQRIVDWXUDWLRQIORZUDWHDWQHDUVLGHDQGIDUVLGHOHJVDWLQWHUVHFWLRQV
XQGHUVWXG\XVLQJPDFURVFRSLFDQGPLFURVFRSLFDSSURDFKHV


)LJXUH7KHFRPSDULVRQRIWKHVDWXUDWLRQIORZUDWHDWQHDUVLGHOHJVLQSUHVHQWDQGRWKHUVWXGLHV
6LQFH WKH39DOXHREWDLQHGIRUDOO WKHVHUHODWLRQV LV ORZHU WKDQ WKHSURSRVHGUHODWLRQVFDQEHXVHGZLWK
FRQILGHQFH+HUHWKHUHODWLRQZLWKKLJKHVW)VWDWLVWLFLVLQWURGXFHGDVWKHEHVWUHODWLRQFROXPQ&RQVLGHULQJWKH
EHVW UHODWLRQV PHQWLRQHG LQ WDEOH  WKHUH LV D SULPDULO\ OLQHDU UHODWLRQVKLS 5  EHWZHHQ ODQH ZLGWK DQG
VDWXUDWLRQIORZUDWHDWIDUVLGHOHJVXVLQJPDFURVFRSLFDSSURDFKLQ5DVKWFLW\

7DEOH7KHVDWXUDWLRQIORZUDWHUHODWLRQVDWWKHQHDUVLGHDQGIDUVLGHOHJVRIWKHLQWHUVHFWLRQV
&ROXPQ
%HVWUHODWLRQ

6LJQLILFDQW
VRXUFH
3YDOXH)6WDWLVWLF5ð
YDOXH
0RGHOHTXDWLRQ0HWKRG/HJ
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6LJQLILFDQWDWSHUFHQWFRQILGHQFHOHYHO%HVWUHODWLRQ
7KHUHLVDQH[SRQHQWLDOQRQOLQHDUUHODWLRQVKLS5 EHWZHHQODQHZLGWKDQGVDWXUDWLRQIORZUDWHDWIDUVLGHOHJV
XVLQJPLFURVFRSLFDSSURDFKDQGWKHUHLVDORJDULWKPLFQRQOLQHDUUHODWLRQVKLS5 DWQHDUVLGHOHJV6RWUDIILF
IORZEHKDYLRXUDW IDUVLGH OHJV LVEHWWHU WKDQQHDUVLGH OHJVEDVHGRQ WKHODQHZLGWKDQG WKHFRUUHODWLRQFRHIILFLHQW
YDOXHVLQWDEOHFRQILUPWKLVIDFW)LJXUHVKRZVWKHGLDJUDPVRIVDWXUDWLRQIORZUDWH±ODQHZLGWKIRUQHDUVLGHDQG
IDUVLGHOHJVXVLQJPDFURVFRSLFDQGPLFURVFRSLFDSSURDFKHVEDVHGRQWKHEHVWUHODWLRQRIWDEOH

)LJXUH6DWXUDWLRQIORZUDWH±ODQHZLGWKIRUWKHQHDUVLGHDQGIDUVLGHOHJVRIWKHLQWHUVHFWLRQV
$V LW LVREVHUYHG LQ WKHGLDJUDPV LQ ILJXUH LW FDQEHH[SUHVVHG WKDW VDWXUDWLRQ IORZ UDWHV DW IDUVLGH OHJVXVLQJ
PDFURVFRSLFDQGPLFURVFRSLFDSSURDFKHVDUHIXQFWLRQVRIWKHODQHZLGWKVRWKDWLQFUHDVLQJWKHODQHZLGWKOHDGVWRD
ULVHLQVDWXUDWLRQIORZUDWH+RZHYHUWKHWUDIILFIORZEHKDYLRXUDWQHDUVLGHOHJVRI5DVKWFLW\LQWHUVHFWLRQVDUHDIIHFWHG
E\IDFWRUVRWKHUWKDQWKHODQHZLGWKWKDWLWLVQRWSRVVLEOHWRLQFOXGHDEHKDYLRXUVLPLODUWRIDUVLGHOHJVIRULWVRLWLV
QHFHVVDU\WRXVHPRUHSDUDPHWHUVWRGHWHUPLQHVDWXUDWLRQIORZUDWHDWWKHQHDUVLGHOHJV
&RQFOXVLRQ
,QWKLVSDSHUWKHVDWXUDWLRQIORZUDWHDWQHDUVLGHDQGIDUVLGHOHJVRIILYHVLJQDOL]HGLQWHUVHFWLRQVRI5DVKFLW\E\
PDFURVFRSLFDQGPLFURVFRSLFPHWKRGVZDVGHWHUPLQHG
x 7KH YDOXHV RI WKH VDWXUDWLRQ IORZ UDWH RI IDUVLGH OHJV E\ PDFURVFRSLF DSSURDFK ZHUH ORZHU WKDQ WKH
FRUUHVSRQGLQJYDOXHVE\PLFURVFRSLFDSSURDFK
x 7KH YDOXHV RI WKH VDWXUDWLRQ IORZ UDWH RI IDUVLGH OHJV E\ PLFURVFRSLF DSSURDFK ZHUH KLJKHU WKDQ WKH
FRUUHVSRQGLQJYDOXHVDWQHDUVLGHOHJV7KHUDQJHRIYDOXHVRIVDWXUDWLRQIORZUDWHDWIDUVLGHOHJVZDVEHWZHHQ
WRYSKJSODQGWKHUDQJHRIWKHPDWQHDUVLGHOHJVZDVEHWZHHQWRYSKJSO
x 7KHVDWXUDWLRQIORZUDWHXVLQJPDFURVFRSLFDSSURDFKDWIDUVLGHOHJVIRUWKHODQHZLGWKWRPUDQJHG
IURPWRSFXKUOQUHVSHFWLYHO\
x 6DWXUDWLRQIORZUDWHVDWIDUVLGHOHJVLQERWKPDFURVFRSLFDQGPLFURVFRSLFDSSURDFKHVDUHIXQFWLRQVRIWKH
ODQHZLGWKVRWKDWWKHLQFUHDVLQJODQHZLGWKDWIDUVLGHOHJVOHDGVWRDULVHLQVDWXUDWLRQIORZUDWH
x 7KHUHLVDSULPDULO\OLQHDUUHODWLRQVKLS5 EHWZHHQODQHZLGWKDQGVDWXUDWLRQIORZUDWHDWIDUVLGH
OHJVXVLQJPDFURVFRSLFDSSURDFK$QH[SRQHQWLDOQRQOLQHDU UHODWLRQVKLSH[LVWV 5 EHWZHHQ ODQH
ZLGWKDQGVDWXUDWLRQIORZUDWHDWIDUVLGHLQWHUVHFWLRQVXVLQJPLFURVFRSLFDSSURDFKDQGDORJDULWKPLFQRQ
OLQHDUUHODWLRQVKLS5 LVSUHVHQWDWQHDUVLGHOHJV'XHWRWKHORZFRUUHODWLRQFRHIILFLHQWRIQHDUVLGH
OHJVDGGLWLRQDOSDUDPHWHUVEHVLGHODQHZLGWKUHTXLUHWREHFRQVLGHUHGWRGHWHUPLQHWKHVDWXUDWLRQIORZUDWHV
DWQHDUVLGHOHJVRI5DVKWFLW\
6 : 
5ð 
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x 6DWXUDWLRQKHDGZD\GLIIHUHQFHVEHWZHHQQHDUVLGHDQGIDUVLGHOHJVRI LQWHUVHFWLRQVDUHVLJQLILFDQWDW
OHYHORIFRQILGHQFH
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